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mostofdata.AsshowninTable2,thepowerconsumedindischargeshowsthediferenceinaccor-
dancewiththesituationofdischarge.Thepoweristhemostconsumpt10ninbarierdischarge.
313.EstimationofR,andC,inBarrierDischarge
Byuslng3-VbltmetersMethod,WecanestimatethevaluesoftheequlValentresistance,礼,and
capacitance,C,inbamierdischarge.InTableIll,letuspick1820volts,1800voltsand90voltsup
asVac,VabandVbc,respectively.So,wecandrawavectorfigurebyuslngthreevoltagesasshownin
Fig.6,ifthecircuitasshowninFig.5issupposedastheequlValentcircuit.Inthisfigure,thelength
ofh-bmeansthepotentialoftheteminalsof凡andthelengthofa-hmeansthepotentialoftheteト
minalsofCr.Namely,
thelengthofh-b=凡 再 I
thelengthofa-h-(1/ocr)･LII)
Moreover,slnCethedischargecu汀entCanbeobtainedfromEq.(4)
lIl=LvbcL/RL
thevaluesofR,andC,arecalculatedfolowlngequations.
R,=(thelengthofh-b)/LII=RL･(thelengthofh-b)/Lvbcl
(1/oc,)=(thelengthofa-h)/lIl=RL･(thelengthofa-h)/Ivbcl
Inthiswork,weemploythato)is27tfandfis4.7kHz,soweobtainthat
R,isabout64kit,C,isabout85.6pF
(7)
(8),
(9)
( 10).
4.Discussion
Treatlngthatthestructureofelectrodesistheparalelplanecapacitance,thistheoreticalcapaci-
tance,C,hen,CanberepresentedinEq.(I1).
c theo=(co･C,･S)/d (ll)
Wheredistheelectrodegap,whichis0.15mm,eoisthedielectricconstant,C,istherelative
permitivltyOfhardglass,whichvalueis6･9andSistheareaofelectrodesurface･Byemploylng
valuesthatdis0.15mm,C.is8.854×10~12(F/m)andc,is6.9,Wecanobtainthefolowingvalueof
Ctheo.
Ctheo=70.8X10112(F)=70.8(pF) (12)
IncomparisonwithEq･(10)andEq.(12),themeasurementvalueofcapacitanceisingood
agreementwiththetheoreticalone.
InthecircuitofdischargeasshowninFig.5,thedischargecu汀entisshowninEq.(13).
I=E/(Zp+Z,+RL)
zp+Z,+RL=(Rp+jXp)+(R,-j(1/o)C,))+RL
=(Rp+R,+RL)+j(Xp-(1/ac,))
WhereZpistheinnerimpedanceofpowersupply,Xpisthereactanceandjistheimaglnary
unit.Therefore,themaximumvalueofdischargecurentmustbesatisfiedtheconditionasgivenby
Eq.(15).Namely,
xp=(1/oc,) (15).
DiscussiononBarierDischargebyApplylngCircuitTheory
Moreover,thepowerconsumedinreactorisgiveninEq･(16)
p=IF2･R,
themaximumpowerconsumedinreactormustbesatisfiedthefolowlngCOndition･
Rp=R,+RL
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Eqs.(15)and(17)meantheimpedancematchingofthecircuit･
Inthiswork,theoutputofpowersupplylSCOnneCtedtothetransformerwhichactsasmatch-
1ngtransformer.So,itisconsideredthatthereactance,Xp,ofthistransform erismainlyinductance,
LJP･Therefore,iftheinductanceissatisfiedwithEq.(18)from Eq･(15),theauthorcanobtainthe
maximumpowerconsumedindischarge.
oLJP=(1/oc,) (18)
Ourexperimentalapparatusisnotsatisfledwiththeconditionmentionedabove.Becausereac-
tanceofwhichinductanceoftransform erhasislargerthanthatofreactor.
5.Conclusion
(1)Theequivalentcircuitofthereactoristheseriesconnectionoftheresistanceandthecapacitance.
(2)Thevalueofthecapacitanceoftheequivalentcircuitisingoodagreementwiththetheoretical
value.
(3)ItmustbeemployedthereasonabletransformerwhichissatisfiedwithEq.(18)toobtainthe
maximumpowerconsumedinreactor.
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